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Electrochemical Data. XIII. Osmotic Coefficients and Mean Activity 
Coefficients of a Series of Uni-univalent 
Electrolytes in Aqueous Solutions at 25 "C. 
ABSTRACT 
This report gives the osmotic coefficients and the mean activity 
coefficients of a series of uni-univalent electrolytes in aqueous solutions 
at 25 "C. The values are expressed on the molality or weight basis. The 
electrolytes treated are: 
HC104, LiC104, NaC104, T1C104, LiOH, NaOH, KOH, CsOH, HN03, LiN03, NaN03, 
m03, RbN03, CsN03, AgN03, NH4Cl, NH NO 
KH2P04, NaH2As0 and KH As04. 
NaF, KF, RbF, CsF, NaC103, KC103, NaBr03, KBr03, 
NH4C104, NaCNS, KCNS, NaH2P04, 4 3' 
4' 2 
I. Introduction 
This report represents a continuation of the work presented in Elec- 
trochemical Data, Part XI. Again the literature data were fitted to the 
equation for the excess Gibbs energy (free energy): 
where IJ is the number of ions into which one molecule of solute (elec- 
trolyte) dissociates, m I s  molality, R the gas constant, T the Kelvin 
temperature, qj the osmotic coefficient, and y the activity coefficient on 
the molality scale. Values of AGeX as a function of m were determined by 
using the following equations for qj and y :  
2 3 4 . +  2.302585 [pm/2 + 2Cm / 3  + 3Dm / 4  + 4Em /5 + . . . .I 
- 2 -  
and 
Subs t i t u t ion  of equations (2)  and 
(3)  
2 3 4 B m + C m  + D m  + E m  + .  . . . 
(3) i n  (1) g ives  A G ~ ~  a s  a func t ion  of m, 
namely: 
c 
AGE = vRT (2.302585) VIz+'- iAm/(B*)T m [(2 - B*fi)B*& m m 
* 
The parameters B f3, C y  D,  and E were then obtained by least squares using 
a computer program. These parameters were then used t o  express 4 and Rog y 
ind iv idua l ly  by equations (2) and (3) above. The s tandard devia t ions  of the  
f i t  of these  equations a r e  denoted, r e spec t ive ly ,  by S and S and a r e  given 
a t  the  bottom of each t ab le .  I n  these l e a s t  square f i t s  values  of B were 
se l ec t ed  t h a t  made S and S minimal. T e r m s  wi th  c o e f f i c i e n t s  of D and E 
were required only f o r  those e l e c t r o l y t e s  f o r  which da ta  were ava i l ab le  a t  
very high concentrat ions (above about 3M). [Note: inadver ten t ly ,  i n  r epor t  
Electrochemical Data, Pa r t  X I  the  ion-s ize  parameter, a ,  was omitted from 
m y  
Y * 4 
m 
cb Y 
equations 1 1 1 . 9 ,  111.10, and 111.11. I n  each equation the  constant  B should 
be replaced by the  no ta t ion  B a where the  subscr ip t  g means mola l i ty  and 
makes the  constant  cons is ten t  wi th  t h a t  given i n  equations 11.5 and 11.6 of 
t h a t  r epor t .  Also i n  equation 111.31 Bm3 should be  (Bma) and Bm should be 
Bma]. 
s ign i f i cance  t o  t h i s  parameter and making it empirical .  
m 
3 
thus removing the  physical  
* 
I n  t h i s  r e p o r t  B a i s  replaced by B m m 
- 3 -  
11. Resul ts  
The r e s u l t s  are given i n  t a b l e s  1 t o  32, inc lus ive .  I n  each case the  
values  a r e  those calcuaated by the  above equations and represent  t h e  b e s t  
f i t  t o  the  experimental da ta .  
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TABLE 1 - Osmotic c o e f f i c i e n t s  and mean a c t i v i t y  c o e f f i c i e n t s  of NaF a t  25 "C. 
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TABLE 2 - Osmotic coefficients and mean activity coefficients of KF at 25 "C 
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Y 
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TABLE 3 - Osmotic coefficients and mean activity coefficients of RbF at 25 " C  
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TABLE 4 - Osmotic coefficients and mean activity coefficients of CsF at 25 "C 
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TABLE 6 . Osmotic coefficients and mean activity coefficients of K C l O  at 25 "C 3 
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s@ = 
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TABLE 7 - Osmotic coefficients and mean activity coefficients of NaBr03 at 25 "C 
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TABLE 8 - Osmotic coefficients and mean activity coefficients of KBrO at 25 " C  3 




































s@ = .00076 
s = ,00327 
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1.6 1 139 .947 
1.8 1.174 .998 
TABLE 9 - Osmotic coeff ic ients  and mean act iv i ty  coeff ic ients  of HC104 at  25 "C 
16.0 4.60 498. 
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TABLE 10 - Osmotic coeff ic ients  and mean act iv i ty  coeff ic ients  of L i C l O  at  25 O C  4 
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TABLE 11 - Osmotic coefficients and mean activity coefficients of NaC104 at 25 " C  


































































f3 = -0.00300 
C = 0.00748 
Bm 
D -0.00120 































s4 = o*oo116 
s = 0.00098 
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TABLE 12 - Osmotic coefficients and mean activity coefficients of TlClO at 25 OC 4 































srb = *00113 
s = .0026 
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TABLE 13 - O s m o t i c  coef f ic ients  and mean ac t iv i ty  coef f ic ients  of LiOH at  25 "C 












































Bm = 0.800 
f3 = -0.0694 
C = 0.138 
I) = -0.0831 
E = 0.0210 
F = -0.00191 
S# = 0.0934 
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C -- 0.00125 






































F = 0.00000216 
G = -0.0000000230 
sa = 0.0164 
s - 0.527 
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TABLE 15 - Osmatic coefficients and mean activity coefficients of KOH at 25 O C  




































































































@ = 0,0933 
C = 0.00405 
D = -0.000250 
E = 0.00000342 
S~ = 0.0107 
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TABLE 1 6  - Osmotic coefficients and mean activity coefficients of CsOH at 25 OC 






































1 .0  1.016 
1.2 1.039 
* 
Bm = 1.47 










s = ,00658 
Y 
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TABLE 17 - Osmotic coefficients and mean activity coefficients of HNO at 25 O C  3 




























































































Bm = 1.50 
@ = 0.0665 
C = -0.00180 
D = 0.0000127 
s@ = 0.0142 
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TABLE 18 - Osmotic coefficients and mean activity coefficients of LiNO at 25 "C 3 




















































































C = -0.00138 
D = -0.0000216 
E = 0.000000191 
S@ = 0,0180 
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Bm = 1.30 
@ = -0.0465 
C = 0.00940 
D = -0.00151 
E = 0.000105 
s8 = 0.0817 
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TABLE 20 - Osmotic coefficients and mean activity coefficients of KNO at 25 "C 3 

























































B = -0.126 
C i= 0.0165 
s# = 0.0058 
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TABLE 21 - Osmotic coefficients and mean activity coefficients of RbNO a t  25 O C  3 
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TABLE 22 - Osmotic coefficients and mean activity coefficients of CsNO at 25 OC 3 









































B = -0.182 
C = 0.0397 
s8 = 0.0036 
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TABLE 23 - Osmotic coefficients and mean activity coefficients of AgN03 at 25 "C 












































1 .0  
1 . 2  
1 .4  




















= 0.90 Bm 
B = -0.105 





















































I) = -0.000250 
s8 = 0.0118 
s = 0.00155 
Y 
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TABLE 24 - Osmotic coefficients and mean activity coefficients of NH C1 at 25 "C 4 


































































= 1.40 Bm 
@ = -0.0179 
C = 0.0124 
D = -0.00230 
E = 0.000146 
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TABLE 25 - Osmotic coefficients and mean activity coefficients of NH4N03 at 25 " C  






































































































Bm = 1.00 
B = -0.0450 
C = 0.00286 
D = -0.000124 
E = 0.00000215 
S~ = 0.0196 
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TABLE 26 - Osmotic coefficients and mean activity coefficients of NH C10 at 25 OC 4 4  



































Bm = 1.00 
= -0.0905 
c = 0.0190 
s@ = *0131 







1 . 2  
1 .4  
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TABLE 27 - Osmotic coefficients and mean activity coefficients of NaCNS at 25 "C 













































































Bm = 1.60 
= 0.0458 
C = 0.00176 
D = 0.0000986 
E * -0.0000198 
s8 = 0*07 
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TABLE 28 - Osmotic coefficients and mean activity coefficients of KCNS at 25 "C 















































Bm = 1.30  
f3 = -0.00291 
C - 0.00302 
8# - 0.0105 




1 . 0  
1 .2  
1.4 
1.6 
1 . 8  
2 .0  
2.5 
3.0 
3 .5  
4 .0  
4.5 
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TABLE 29 - Osmotic coeff ic ients  and mean act iv i ty  coeff ic ients  of NaH2P04 at  25 OC 



















































1 .2  
1 .4  
1.6 











Bm = 1.30 
@ = -0.130- 
C = 0.0260 
= 0.0137 
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TABLE 30 - Osmotic coefficients and mean activity coefficients of KH2P04 at 25 "C 



































Bm L= 1.30 
@ = -0.187 
C = 0.0498 
s9 = 0.00936 
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Y - m fl - - 
0.001 0.988 0.965 
TABLE 31 - Osmotic coeff ic ients  and mean act iv i ty  coeff ic ients  of NaH2As04 at  25 O C  
[Based on data in  reference 751 
Y - m 9 - - 
0.40 0.876 0.638 
. 01 ,968 ,902 
.02 .957 .870 
os .940 .816 
.10 .924 .766 
* 20 .904 .707 
.30 .889 .668 
002 .984 .952 
,005 ,976 .927 
.70 .842 .570 
.80 .831 ,552 
.90 .820 .535 
1 .0  ,810 .519 
1.2 .788 .490 
.50 .864 ,613 
.60 .853 .590 
* - 1.60 
= -0.0849 
Bm 
s9 = 0.00774 
s = 0.00416 
Y 
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TABLE 32 - Osmotic coefficients and mean activity coefficients of KH2As04 at 25 OC 









































= 1.30 Bm 




















s = 0.00754 
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